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(54)Title: DNA CAPILLARY 



(57) Abstract 

An apparatus for detecting nucleic acid molecules such as target DNAs or mRNAs by using DNA probes. Specifically a DNA 
capillary consisting of a passage made of a cylindrical glass capillary (4), a number of independent probe regions formed on the inner wall of 
the passage, and various DNA probes (la, lb, lc.) different from each other and immobilized on the probe regions. Assay is made by 
supplying a sample into the capillary (4) from the injection opening (2a) and reacting the same followed by fluorometry, etc. 
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x , rtS5tty^^^iiiBi«gi$tL5 a & u: , y >- * - # * 

15 9?r^trifr$r :3 rft 0 7!)^4(:Ifflt§ ( S 4 ) „ r ^ X 

ffl^s y > * - # -r- t , rti5C8^t57 s: y!6 tD 

N A 7° n - 7* 1 0 t <D ffl ffi S t , t b Sr ffi I t t t 5 

r Mc J; 9 , ^ix^^l^tS^^ro; ^15= y ^ # - 

^t^^^tts^^f t= *t t°7 y 4 (diiffl^^y-cy > 
* - ^ ^ 9 tt , - jci^a^iaDT^se t^^ta 
( s 4 ) o flfe^roife^lfiJ^tt^y-ottffiTfcSc 

25 A7n-7l 0^^trl(*?rlAL, y^tf-^Sfc:*^ 
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£ ■£ 5 ( S 5 ) o ft *5 , If, gfcftjfc&lfiffl^T, * ^ t° 
7 y W 4 rt^a^t5 7"n t ±15 (S 3), 

( S 4 h ( S 5 ) <7)@5Ejt:7 0 nlT*£MToT 1 kJ:^ 0 5E , 

5 t r C J: 0 2 C f J: ? /j: D N A t t° 7 D JP , 
@W©lll:lW©DNA/B-yi a, lb, lc • • • 
£ , # * U > 7* ft id , iiLtl^ftLitDNA^t t" 7 y 

an* o ffi id , tfffit>tacKo»rffi^«(-c5i:TRje, &nr*. 

8§ t f* , '> ft < t t> m m a <d & m m m & ffi ti z> m t m ts z 
^-rz>t>(o$:-g? 0 miz zomi&ns » * l < « ^ * ^ k x 

m & <d m m # m & $ ft it m m <d z t * m s§ t n p? * ^ „ 

15 ft ft , (SI) T* ffl ^ b ti 5 7 > ^ 7" U > ffl b L X 
fit , ^Utf7 ; ;xf /V7 ? ; t'n t'/v )> y y h V 7 > 

«f^lV^tL5. L A» L , r ft Id PS £ $ ft 5 <7) x- ft < , 
•T $ y I ^ I ffi c i ^ T t § J; 5 ft <z> t fc ft *n fa ft 5 
©tSffl-et, 0d x. ft\ r s y 3i ^ r ^ / t ; d f ^ /• f - >u 

20 h y y y 7 > i (7) T ; / 7 > i t f ll ffl ^1 t 5 „ 

( S 2 ) TfflV>t,ft5df+yf^^^ljtLTtt, 4 , 5 - 
Dimethoxy — 2 — nitrobenzyl chl 
oroformate, 6 — Nitroveratryl 
chloroformate, 4— Nitrobenzyl 

25 chloroformate, o— Nitrobenzy 
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1 — p — n i trophenyl carbonated /^ffl 

^btl£ 0 U S L, Itl lb C PI b tl 5 « t (± ^ < , & fl* H 

* I* *j m ft k * 9 t ^ ystoe^iis^ns i 5 & # * ft 
BH s & * -r * sc t fe n fa n t> ffi ^ s - 1 ^ f£ -c s> 5 0 

5 (S3) TfflV^H53ttt, it3 50nmit©7ttfc 

5 # > -t y t 1 y ^* II ^ ffl ^ 5 I II w 1 1 i: ft C T , ft a * 
ft £ # <b ti Z> ®.m & <D ft £ IK L T J; v> 0 % K 

B <r> X 5 * 4# £ ft & 88 *t i" S & <7) ft £ « * mW(D h(D 

ifi ffi ffl -C # 5 o 

10 ( s 4 ) tffl^srHmft'J^^-^fstii, D i 

succinimidyl suberate^COhomo 
bifunctional N — hydroxysucci 
n i m i d y 1 (NHS) e s t e r s f — ■? ft ^ D i 
me thy 1 ad i p imi da t e-2-HCL^<Dho 
15 mobifunct ional imidoesters^ 
iv - -f ft + h 5 c * * # H JS ffl T* ffl ^ U > * - # tt , 

X. \~£ , -t (7) — ^ tt , f t-zH^^/^'^rV^I tSlutS 

20 j; ^ ^sjt&s^f v ^u-ft + zm^zztftiftz-vh 

( S 5 ) T*ffl^btl5DNA/n-yi 0|:tt, £ j£ B# K 

D N A CO 5 ' i$ T ^ y iSfclif t-;H^M4Lfct 
25 roDNAi/ytt^f-Olffl^y ^ffl^T^IClTK 
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t # fig T h 5 c D N A 7° n - -f l 0 id ffl v> -5 £ £ Id ?'J , 

S <£> 12 *J £ ^ -Y 7* U ^-fXtstcisiKJixSis, fa ft <o 
Ifi ?ij t> 3 ft *T t£ T* £> 5 0 

5 t f 7 'J ^ 4 © 1 5 II ^ f 5 (SI), ( S 2 K ( S 

3), ( S 4 ) jSiV ( S 5 ) <©#7*n-fe;*-c<z>ft! ! JI*{<M*, 
ftfflt5*+tf7y^ttl, ^ ft , t^XJf;|±DNA7' 

HIHfcDNA^tt'7 !J -c £ ffl T m'J /£ £ ft 5 > ft 

10 a ffl m p £b 2 a *> j; u« # m m m r n 2 b & a c x % 

# m ffl m p ^ 2 b h <d m w m & s * & w. -r s r 1 t «t o 

£ * -Y f 7 1J >T 4 CO - iffi (D ffl P j&» ib $ A L , DNA 60 it ^ ( Tm 

15 fit ) a» tj i o~i 5£{6^fi£-CKJ£$-ti:5 0 * I- > ^tf 

7 v -< ztzfr<Dmftmx*m&mif*ft'o tern, zti 

Z & ft m £ m \z m -T & . r r r* {£ ffl 1- § & ft- % it > ffflis 

20 jifkifcDNACJittS'W^y y -Y if - -> a y s ts £ £ tf 

4§ ^ (d , f£ cfn co d N A £ y< 4 7* ]} y 4 i? - > a yttS 
flg M-fi! L/c±-e, DNA*t^7^l:lfflt5„ ~ i 

■eSffltsKfiitt, S'J £ a* ft -e & s £ & ^ w *t # ^ ^ h 
s t i ^ w t) w , * tc & m & <n ® m iz. m m % l < izmm-r z 
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* it , * m m m x \t i * <d * f 7 y ^ & m ^ t tr o it m 

:t t^Tfi-efcSo H ifc tf> ^ t° ? y (7) ifi s tt ft S t? 5 
5 # , m % m * -r z - w it \z (o * * * & t i x & & 

(D Bk ^ Sfi E t -f Z> ifi ft S 

ft *3 , ±3£LfcHife0i|l-Ctt, 3t & IS * l 0 fr v^ , D N A 
^n-^Srl£{kLTV>5iJ5, fifr 3 C T , ft M <D HI % £ 

10 5: n^IfbT'fcSo 

H £g 0fl 2 

HI 4 |:*^P^DNA^rt t°7 y -Y O 2 <7) H !S M £ ^ 1~ o 

c ti , ii®DNA^ + t'7 y -c & $ m x < m w- -t z <o \t 
is jgLfcffftfcjfcffi-efcSo J; 9 f¥ in * £ te\ ft ft © «e K * 

1 m\t£&ftj&-t z z t tf^mxh v . 3E fc: s m #: ^ rife s§ ic: 

»LTDNA^B-^iil§l:ltifkt4 - £ t> m X tb Z> o 
Z. (D & 2 CD M M W & t&W O & -t D N A * V t° 7 'J -C T U ^ 

2 4 £ ft; -r 0 

20 14 (a) 1214 (b) 11 ± ^ 6 I fc ¥ ffi i t 

5 o D N A + t" 7 y -f T U A 2 4 <D if. ft , ^/ 7 ^ X V 

yn^^Wtt^Sf^bf^fiJcL^TffilJS^l 6 a t ± 1M £ « 1 6 

bitSILfcSISl 6 X h 3 o T fi'J £ IS l 6 a ± it s m 
7jklrz±o%s<?--y<Dm&®Vbtix&Y). : n b i: i o 

2 5 TltODNA^tt^U^na, 13b, 13c • • • 
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# b& £ n T ^ 5 o * , T M £ IS 1 6 a ^ [WI B# (d ± w s is 
i 6 b ic^i/i/^-ywft^fcoxU^o m. 4 ( b ) 

l^tm^^DNA^ftt^N 1 3 a, 13b, 1 
3 c • • • <Z) — SS li , i S'J lii A P 1 4 a , 1 4 b , 14c--- 
5 ©*TttSftL,#iSiJiilAn 1 4 a , 1 4 b , 1 4 c • • ■ 

^ict^tcriS(^Ti^ = £ m S§ £ L T <D ig 

»ft 8& 1 7 T' 1 ^iitHAPl 5©ITH*I 

?dEL, :©*iaiAP 1 5 £ i§ C X ^ M ^ 1& £ ft T ^ 5 „ 
ill SU i±J A P 1 4 a , 14b, 14c-«'*Jit/*iittJAP 
,10 l 5 « , ft x. Ii * ^ y->f$BiJaffl&*iJfflLT&*fll&Br£ 

5:ii:J:9llt5:H5ia*5.DNA/p-^i 2 a, 

12b, 12c • • • 12 , l*t5 i 9lI#*©DNA^ft 
f 7 D >C 1 3 a , 13b, 1 3 c • • • CO ffi ± » ffi £ 

15 # it $ n it m ft <o -f a - 7' m ^ £ k b $ n 5 „ 

DNA/D-yoS^ft/nt^lIli, m 1 <D mm MX* ft 

s< tz % S i£ £ 5PJ ffl Lfc*S # IBJ # f£ ffl -C # 5 Is] 4$ * 7J ft 

iffl^Tt, I 2 © ^ I i t* I i , 1^7 !) -f C^L 

T > - £ {c: & & S £ ^ * 5 fij -£ t> 5 0 HP^, D N A n - 

20 y © @ ffi it \t m ^ 5 m *@ ft: ffl «t m ffi £ * ii m a p 1 5 a> b ig 

& BE % 1 7^^L, ItODNA^rf f7'J^#*l:Pl^ 

nttm*^„ * , *tbbtoa»owait, * @ tts a p 1 

25 ^nt^tlSro^ + tf^y-fCJifLt-tCtTKHS^I 
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fig t h s o Wh , il:£<7>^^$l{$tt¥f££s£DNA*-tt o 7 

N©J:*l:SIt5. # * t < , *0.iRHa#t^&te*SE 
DNA*t^7 U -f 1 3 a , 13b, 13c--- 
d iE £ L , |ol|LfcIIC^t'7Nitl;|^5i 
5 Sg^L, II:, il^tf^J ^Tl:lot70t 
id * H £ H8 It -C # 4 ^ 15 AS # 4 L ^ = d n % X U [6] ( D N 
A7n-y:isiffift$ii5IKl:>5tLt¥ff/i*lfil) *3 «fc If 
/ * Y ^ ft ( II fife id M L B £ I" 5 # ft ) l^ftlcll 
tKtia^ DNA^tt'7^13a, 13b, 13 
10 c * * + V L ft # * 7>fV«^*^aiS:RSIt-t5o - 
<D7 r n±x\z.£V) s ffl$tf\z.£T(DDNA* J r\:° : 7 'J w 1 3 a , 
13 b, 13c- '©HSclfli^U^vtti:!^ 

m m at # a? $ s n a „ m m at k «t 5 * + * f ^ ^ #i <d m * t 

15 «fc 9 , DNA7B-71 2 a&lSfttS. * * % 0*1 "C , 
T fciJ 2 « 1 6 a^3t3iitt-Cft< H, '> ft < Hi ftiJ £ tR 

1 6 b # at a ifi -c fe n &\ t my 1^ 1 6 a *> £ u< ± w & « 

1 6 b J: 9 $ ft 3 8C£ 2£ o rjf 3 f 3 {£ fi H ffi fls , ft $ 
I: I 3t $ ^ § O T\ I*}:£CTS«l;DNA7n-y/jil 

20 ffi {b $ ft 5 o It, f£ SB St ^ © £ > D N A ^ t t 1 7 I) -< 1 3 
a , 13b, 13c-- I^LTffrn>jfS]l:Bf^f B 11 
£ £ # ^ ft L ffi g H , [W!^<7)^^^^^^Ba^i;, D N A 
7 s n - y l 2b©itift^fToT, 2lII«DNA7 5 n- 
:/ & @ ft ffc 5 0 It, ^±©»f^Sr*i9ig-rrttJ:i9, 

25 |4l;^tJ; ^CliUEtLfcHtWDNA/n-^i 
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4& , SPtjDNA^B-^lll 2 a, 12b, 12c • • • 

7 y -f # fe 5 4§ £ I- , 09*.tf!lfi*iSHB#t^ 15 K «t .5 S3 It © 
5 W^^iI^ft^^5/^lHl8Stc:«t«9ji^6<J^«J l 9^x.S«J:p{- 

H ^ fig It $ tu ft v> J; 5 I- $ ^ 1" 5 - t # T* # 5 o r. ft Id J: <9 

iftftTtsoT, iy £ m. g # ^ it & m ti z = * © *s * > 

^ T H ft 5 ^ >S g Sr S'J £ -T Z> m & m , ^5ft/M8©«l J- o 

^ r (7) * ay £ £ n ss -r 5 r. t & ^ m t isoTtSTfcs. 

* ft (d m 7L X , DNA*ff7 !i »iafili:t5^Tt, 
g CO ft D N A 7* n - 7' & @ ft it L ft < T & tr CO T tt © &£ 
15 |fc 2&S ^ 5 3 * > £ D N A * -V f 7 L> -f 1 3 Id * * [5] £ & 

^t©DNA7°o-7'^lt@{bt^(i\ & ;k ^ -r t° 7 y ^ 
£ m 9k <o K ft *f t T Is] a# Id IU D iJ % * % M T t 5 0 
55 Id % ±fB<z>@ffifl:7'i3-fe;*td*3^T % * ii a A n l 5 £ 

iCTDNA^-f t^D^ 1 3 a, 13b, 1 3 c ••• Id 3f A 

20 $ flit mm itm &mm<D j h , m\z., d n a / n -7*&#tr 

Wife ( H 3 60 S 5 # RB ) &t/-?:ix{digc<«fcr^wfefeOSfe^*R 
Id o V n T IS % gij tB A P 1 4 a , 14b, 1 4 c • • • b 

ffl sine # a 1- s r a* » * l „ ^^ts^iaot, n 

ftofcaJtfe««ffl^SBRtcfi#5=i>^ ^ * - •> 3 > co I£ S> 
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\t , 1® 9J tt5 A P 1 4 a , 14b, I4c--"*»P>K^*S: 

£ # 6 ftii m h % ± \z. ft ffi l fc ft iig -e , 8K m m * a o 
Tf»j^flta*5iRi±-r5, 

DNA^-tf^y^ 1 3 H , /B&f-^fritTffi^cDTXf;* 
laDItKH^t^oIffl^tlil^ 1 0 (im~5mm, 
^^l/im—SOO/im, S$/j^5mm~lOOmm, DN 
A ^ ^ t°7 !J ^ <D Pel PS 1 0 (im-5mmilfj^t'fe55, 
ffi L , - A£ ft , II ^ S I i; 4 5 m R N A , £ fc tt m R N A 
iJ>bWLf:c D N A (7) & ft it & \Z U ® B 5 n m t if ^ (D T 
Sf£?^Xl)$1t^%t 5 ^ > D N A ^ t t' 7 U f »f ffi tfc * 
41 £ J£ < LTt)f $(ia< t5 i 5<cIf«i?:i:5:H! 

£ b# CD if jg jn ^ as i#t^ 0 

DNA^-^t°7y^l3a, 13b, 13c • • • C S ^ 

ft & mm-? z> tzfi><D , « s w * ftp x # {c , xif->7i/- 

DDIKffi^ffl^fcifi]DI©^?£lio^T, H 5 CD * * - A 

5fc T , y => ? ^ ^ — g & 2 o k: SMt; IBI 1 9£5ooo 
Aggff^L, ^ti'iJ^ Hi 8«:»lJt5 ( a ) 0 & 

n, > y 3 y ^i^-ss 2 o ± <d m /< ? - > tw (5 c it * 

V * m ft L , 77^t-^l^Tuy7, M3t?rftoTlll 
t5 ( b ) „ & , /^-sy^Siifci/*7 hRl 8 Srffl 
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^ X , lltl 1 9 <D y V 7 & ft 0 ( c ) 0 r <D 3. y =5- y 

^ HI t* , 7yft**Ki 7y{b7y*=!?J»S: 1 : 9 ft & 

l^Lt^S^ffl^S, & Id , i^i?^ H!l 8 Srl»4t5 

( d ) „ r <d m * id ts , «iEiitiflife{t**ffisffi^fi^ae^ife 
5 i77x>ia§^Sij^^bn5o * id s * - = y ^ s 

iifcSftR l 9 ?r ffi ^ t -> y =» y * =. ^ - £ £ 2 o <7> :x- y 
> ^ £ fT O ( e ) o :©S|(Dx 7 f y^JIHtlt 4$ # 

10 Id , 16 ffc K l 9«St5 ( f ) o r <7> £ , HUd Rfc £ -f 5 

/■£ ittifesrot', m 7L \$ 7 v it * m m m m * 5 0 % \z.m*x 
Ltz®m\z.m-r ~ t \z. x <o n z. $ * ssn, = „ ^ > ^ 

SJxtiW^t^ftT, *> y 3y>xyN-stR2 o o )S] [1 £ 
y'J ^ift!2 1 tl5 ( g ) 0 

Id , 0 5hli*tJ:5i: v jtiitt©! 2 3 ?ri^tntf 

B4 T^Lfci 54flS'JtbAP 14a, 14b, 14c--- 
ftctl/ftiiffiAP 1 5 ^ i It fc D N A t t c 7 y ^ <7) T U 'f 

20 5 h xitmitm 2 1 T'Sbnfc->y =iy?:n/N-£l£2 0 t 

12 3 ttti^tSo * *s , g 2 3 <a & ^ id ft , ®m&&m 

*m\<^5Z.ttflii*Z>o WsMm&fe t te, 5 0 OtiglUP 
» L /i i5 b V !) 3 y !?x/n-SS 2 0 <b ^ 2 3 Id 1 0 0 OV 
<£> m J± £ EP *P LtllPl±^i^t5Jfet, d w ft £ ft 
2 5 ffl i" 5 ft Id J4 , ->y 3ytiii$?)li|J§L^/W 
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V & S tt % U 3^«>*^-S«2 0 ^12 3 tf> *g £ CD fit? 

tTotU^. % ni: J: "9 > 04-e^Lfcotl^«ic:Sltt^ 
± W f«J fe S o - * » 12 3 i:->7^i&II:fft»4^»^ 

10 i5DNA7 , o-7*ro|ffi{t^tT^Jx5iOT?, U^^tD^n 
C © 4§ £ -C h > *^©DNA^ftf 

hIj L ?c m to X T- tt , ; y y =i^?rt^-S«2 0 Sr ffl V> 

is ©^7^i«^ffl^5:nt*^5 0 * j§ £ k is , iisro 

y ^ > y * 9 £ m it II 1 9 <Z) ft fc> 9 & * if <£> # JK ^ * 

ffi ^ 6 w t 14 ffi M ft ^ , m \z. -> y 3y|i^)f^t5;t 

ia !>tefflwf6£fc3o y =»^*^^-g«2 o © x y f 

20 >7W;**fc/8^fc!MfclBSi 9 tt , r ft £ pg £ $ ft 5 - t ft 

< , g ft ^> y ^ > Hi ^ r ^ ^ t- ^ m t m m -c t 5 „ 

r © i 5 l:?f^$ tlfcDN A ^rt t°7 y ^CTU^ 2 4 tt % 

Roi94ffffla*S;tt5. BP , -gl:^l©DNA^r 
tt'7 ^ff^TtSfcft, {£ = * h T* «9 , ft # flfi fl! 
2 5 T'feSo * it > * + t° 7 y -f T* £ ft 5 fift S£ *f L T , & 
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DNA7"d - ^ ?r t t° 7 y ©rtii:lttTS!i*l< @ £ 

itt^ ^rogi, *4 <z> ay £ (5 g a* fa ± s o * , £ < 

©K*ifft8IJlt5Kl:fc 4 D N A t f 7 y A ft M II {t $ ft 
5 T^5fcfc^Jx.tf,i8'ltllAP 1 4 a , 1 4 b , 1 4 c • • • 

^^JifiiS^^lfHALT, PJr S fl# W © >f y * *. - 
^•>h yi: J: 0 4«^WR(£:^§*fcil:, *IffiAP l 5 
ft h - L T K W & 0 IR Bfc * T £ § e IH^Wf , It, Sfe 

i£ ^ 80 £ ffl « 3£ £ PJ ft o Sit ft J; i9 J&its r ft ~c # 5 
10 co t % g kj it t a < , x> ^ t pj m *a a ^ © s ^ g k * t» 

ft *3 , * 38 W D N A * -Y t° 7 V J > ± 5£ L fc. H % m J- 

t b ^ ft 5 r t * < m * & ^ 4- # * o it m m -c « m $ ft # 
§ o m 7L a , ± a t ^ # n % #i -e « , *<7>Kig*jj:tj<&w sij 

15 £ id m tz o T , ti^I^l:S^5HPg|5lrfflv>TttAi: 

<*> «e ft # # £ -r 5 o l ^ l , i^iaoTu, m Am (Dm a 

M b m Zfto Q Mfr b&fo-t Z £ ttAlw % ft £ K 

^Jl^lCIt J: 9CLTI)J;^o * > IB 1 <D % % #'J T , 

f 7 ^4(D5tS ( S A ffl i P 95 2 a) £ ft tt 5 fc It 5 fc* 
25 T , If^t^ttAttSo l*HH K > Kto^Tt, ^ 
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g'l ft ® 31 m m * *ij m t & < 1 1 k « * tt «■ # ( * # > ^ , a 

£ 5fc *B (liHffllP^2b) £ $ j& £ 

5^tfci«s^atT?#5o % o x % ^ ft , *fctteftrofBin 

©i^t'^RDii^^It'fcSo * v H l H % 0&J (7) * 

f:^lt*©^ffl*l^iro^ffl^)^5:l|f)n5o ft j£ Sc $ 
•£ « £ Id IS % ft A ffl m P «|S 2 a ffiij £ ± ftiJ K t ^ & <D £ 4 , 
±#/i»ib<Z)j£A£fT9 £ fc<bfctfef±lffllfflnSB2 b ^iCtT 
^^bwii^ft 9 i p Ct5 : ^t'^ : -t <7) ig t *T ffi 

10 tfc5o 

* ft, % 2 <DMMMX*\Z, ¥fTi:KILfcDNAift t'7 

y^l3a, 13b, 1 3 c • • • ©-JS?rSI§)IK 
1 7 fl^ LT^So L^L.^DNA^rf t*7 N 1 3 a, 
13b, 13c • • ■ ^J^IttllEILT, ZtlbO-ffin 

15 & ^ -r ft t ,b h ifi © * ii ta a >9 p 1 5 m ig $ * , m m n 

^^RlHllt5:H^ltfe5 0 Hit, ItODN 
A^r-tt°7!J^13a, 13b, 13c---£iiS&»ftS§± 

2 0 If:, *iP^DNA^ft t"7 U w , ft ^ S>J £ £A ^ f' > 
DNAtfclimRNAro^l • tt*Hdfcfl]J8*rfl&T*>5o 55 

J: 0 It, K ft fiij £ td £ o T I* , *#tH«lSJFld^*PT?fe5 
25 DNA7°D-y^ffll>fcftfOS)£^I^^ItI^Ltt 
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15 S £ f* T 5 £ ^ 5 ® ft /c #J % £ 5 0 It, JtSiSlUo 

CO T- , Pt^HIK^l:iAt5f:ltT'It©DNA7'n-y 
tc R B# Id a o m X < £ £ £ $ ^ § r tiSTJf 5,$ <b id , 
20 DNA^D-^S:lHkLfcSili, ^ t f 7 y ^ O ^ ffi (I 
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